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ABSTRACT
We present H-band (1.65µm) surface photometry of 57 galaxies drawn from the Local Sphere of
Influence (LSI) with distances of less than 10 Mpc from the Milky Way. The images with a typical
surface brightness limit 4 mag fainter than 2MASS (24.5 mag arcsec−2 < µlim < 26 mag arcsec−2
) have been obtained with IRIS2 on the 3.9 m Anglo-Australian Telescope. A total of 22 galaxies
that remained previously undetected in the near-IR and potentially could have been genuinely young
galaxies were found to have an old stellar population with a star density 1− 2 magnitudes below the
2MASS detection threshold. The cleaned near-IR images reveal the morphology and extent of many of
the galaxies for the first time. For all program galaxies, we derive radial luminosity profiles, ellipticities,
and position angles, together with global parameters such as total magnitude, mean effective surface
brightness and half-light radius. Our results show that 2MASS underestimates the total magnitude
of galaxies with 〈µH〉eff between 18 − 21 mag arcsec−2 by up to 2.5 mag. The Se´rsic parameters
best describing the observed surface brightness profiles are also presented. Adopting accurate galaxy
distances and a H-band mass-to-light ratio of ΥH∗ = 1.0 ± 0.4, the LSI galaxies are found to cover
a stellar mass range of 5.6 < log10(Mstars) < 11.1. The results are discussed along with previously
obtained optical data. Our sample of low luminosity galaxies is found to follow closely the optical-
infrared B versus H luminosity relation defined by brighter galaxies with a slope of 1.14 ± 0.02 and
scatter of 0.3 magnitudes. Finally we analyse the luminosity – surface brightness relation to determine
an empirical mass-to-light ratio of ΥH∗ = 0.78± 0.08 for late-type galaxies in the H-band.
Subject headings: galaxies: dwarf – galaxies: stellar content – galaxies: fundamental parameters –
galaxies: general – galaxies: photometry – infrared: galaxies
1. INTRODUCTION
The observational properties of nearby galaxies such as
fluxes, colours, morphologies and sizes reflect their un-
derlying physical properties (stellar/baryonic and dark
matter content, star formation rates, formation his-
tory and angular momenta). Exactly how these ob-
servational and physical properties are related is still
poorly understood. By technical necessity, the observa-
tional quantities are mainly based on the optical B-band
(390 − 480 nm). However galaxies evolving in low den-
sity environments with little external stimulation for star
formation often contain significant quantities of dust (eg.
see Driver et al. 2007) which can attenuate and distort
their optical light profiles. In contrast, dust attenua-
tion is vastly reduced at near-IR wavelengths and hence
the near-IR provides a spectral regime where a more ac-
curate, unaltered representation of a galaxy’s underly-
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ing stellar distribution can be obtained (Gavazzi et al.
1996b). Furthermore, the stellar mass of most galaxies is
dominated by the quiescent old stellar component whose
energy output peaks at near-IR wavelengths. Even in
the extreme case of Blue Compact Dwarf (BCD) galax-
ies, previously thought to be primeval galaxies forming
their first stars at the present epoch (Thuan & Izotov
1997), the analysis of their resolved stellar populations
has revealed the presence of stars at least a few Gyrs of
age (Schulte-Ladbeck et al. eg. the BCD galaxies: VII
Zw 403, Mrk 178 and I Zw 36 as discussed by 1998, 2000,
2001, respectively; SBS 1415+437 discussed by Aloisi
et al. 2005; I Zw 18 by Aloisi et al. 2007; and CGCG
269-049 by Corbin et al. 2008).
In order to obtain a deeper understanding of the con-
nection between the light and matter distribution in
galaxies, a representative sample of nearby stellar sys-
tems needs to be studied in detail. The Local Sphere of
Influence (LSI, D < 10 Mpc) contains large numbers of
early (dE) and late-type (dIrr) dwarf galaxies that make
up about 85% of the local galaxy population (Kraan-
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Korteweg & Tammann 1979; Schmidt & Boller 1992;
Karachentsev et al. 2004). Dwarf galaxies contribute
about 4% to the local luminosity density and about 10-
15% to the local H i mass density (Karachentsev et al.
2004). Due to their proximity to the Milky Way, LSI
galaxies are ideal for a near-IR study which includes sig-
nificant numbers of dwarf systems.
Previous near-IR surveys include the Two Micron All
Sky Survey (2MASS, Skrutskie et al. 2006) as well as
deeper targeted galaxy surveys (Gavazzi et al. 1996a,c,
2000; Boselli et al. 2000). 2MASS photometry for galax-
ies suffers from a number of important drawbacks that
are becoming more evident as the samples of indepen-
dently investigated galaxies become larger. The short
integration time of 2MASS observations resulted in most
of the low surface brightness (LSB) dwarfs in the LSI re-
maining undetected, and if they were detected, 2MASS
underestimated the fluxes by as much as 70% (Andreon
2002). The targeted H-band observations of Gavazzi
et al. (1996a,c, 2000) and Boselli et al. (2000) were in-
herently deeper however the samples included few LSB
dwarfs. This serious limitation demands a deeper and
higher resolution study to investigate those galaxies that
were beyond the reach of photometric near-IR studies to
date.
A reference atlas of images needs to have the neces-
sary spatial resolution to probe the morphological fine-
structure of these nearby galaxies and contain a signif-
icant number of dwarf galaxies that are generally over-
looked. A LSI sample has the additional advantage that
an increasingly large number of nearby galaxies have ac-
curately known distances. Karachentsev et al. (2006)
report that 214 out of 451 LSI galaxies have distance
estimates (with less than 10% uncertainty) by means of
the tip magnitude of the red giant branch (TRGB), the
Tully-Fisher relation, and the surface brightness fluc-
tuations (SBF) method (see for example Jerjen et al.
1998, 2001 and Karachentsev et al. 2004). The remain-
ing galaxies have rough distance estimates from the lu-
minosity of their brightest stars, radial velocities or their
suspected membership to a known galaxy group.
The purpose of this paper is to present a near-IR H-
band (1.65µm) atlas of 57 LSI galaxies, probing to flux
levels approximately 4 mag arcsec−2 or 40 times fainter
than 2MASS. The majority of the galaxies presented here
are much fainter than those in previous targeted surveys.
We derive photometric parameters for each object such
as the total magnitude, the effective radius and effective
surface brightness, Se´rsic fitting parameters, etc. Using
the best distances currently available in the literature
allows us to derive physical parameters such as their lu-
minosities and stellar masses.
The paper is organised as follows: we describe the sam-
ple selection in §2. In §3 and §4 we discuss the observing
strategies, the data reduction, and the photometric cal-
ibration of the images. The 11 galaxies in the sample
which remained undetected at our faint detection limit
or had images which could not be usefully analysed are
discussed in §5. The new data is compared to 2MASS
photometry and optical (B-band) data in §6 and the lu-
minosity - surface brightness relation discussed. Inter-
esting properties of individual galaxies are described in
§7. Finally, the results are summarised in §8.
2. SAMPLE SELECTION
We have compiled a list of 470 galaxies with estimated
distances less than 10 Mpc from the Milky Way1, from
the catalogues of Schmidt & Boller (1992), Coˆte´ et al.
(1997), Jerjen et al. (2000), and Karachentsev et al.
(2004). Approximately 70% of LSI galaxies are members
of seven nearby galaxy groups including the Local Group
(LG). Each group contains one or more massive spiral or
elliptical galaxies accompanied by a population of dwarf
satellites which tend to be dwarf ellipticals (dE). The
southern hemisphere contains 174 LSI galaxies, 113 of
which are members of a nearby group. We randomly se-
lected 68 program galaxies with a range of total apparent
B-band magnitude (between mB = 9 and 18 mag, as well
as several with no optical detection to date) and mor-
phology (Hubble types E3 through to Sc, including many
irregular and dwarf galaxies), 19 of which were members
of a nearby group. Therefore, our sample contains 80%
(= 68−19174−113 ) of southern hemisphere field galaxies and
17% (= 19/113) of group members. The distribution
of these Local Sphere of Influence galaxies is shown in
Figure 1.
The selected galaxies further provide a complementary
data set to the Local Volume H i Survey (LVHIS; Korib-
alski 2007) which is a H i imaging survey of all LSI galax-
ies south of declination δ = −30◦ that were detected by
the H i Parkes All-Sky Survey (HIPASS, Barnes et al.
2001). The former H i survey is currently been carried
out at the Australia Telescope Compact Array. The ba-
sic properties of our sample galaxies have been listed in
Table 2 which is organised as follows:
Column (1). - Galaxy name.
Column (2). - Morphological type in the Hubble
(1936), Sandage (1961), and Sandage & Binggeli
(1984) classification scheme.
Columns (3) and (4). - Equatorial coordinates for
the epoch J2000.
Column (5). - Total B-band magnitude and its
source. When the uncertainty associated with this
value is not provided, an error of 0.2 mag has been
adopted.
Columns (6) and (7) - Distance to the galaxy (from
Karachentsev et al. 2004, 2006; Seth et al. 2005;
Carrasco et al. 2001) with an indication of the
method used: (TRGB) tip magnitude of the red gi-
ant branch; (SBF) surface brightness fluctuations;
(MEM) group membership; (H) Hubble flow dis-
tance D = vLG/H0 where H0 = 73 km s−1Mpc−1
is adopted (WMAP, Spergel et al. 2007).
Column (8). - Heliocentric radial velocity, v, from
the NASA Extragalactic Database (NED).
1 Note that five galaxies have had their distance estimates re-
vised since their inclusion in the sample and have a distance greater
than 10 Mpc.
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Fig. 1.— The distribution of galaxies within the Local Sphere of Influence. The circles represent the 451 galaxies listed in
Karachentsev et al. (2004) plus 19 from other catalogues, and the squares are the 68 galaxies investigated in our study. The
greyscale reflects a galaxy’s distance. The curved line shows the location of the Galactic plane.
Column (9). - Local Group velocity, vLG, from
NED.
Column (10). - Reddening estimate, E(B−V ) from
Schlegel et al. (1998). The associated error is 16%.
Columns (11), (12), (13) and (14). - The observing
log. The observation date, strategy, total exposure
time and seeing is listed.
3. OBSERVATIONS AND REDUCTION
Near-infrared H-band images were obtained for the 68
program galaxies during five observing runs between Oc-
tober 2004 and September 2006, using the Infrared Im-
ager and Spectrograph 2 (IRIS2; Tinney et al. 2004) at
the 3.9 m Anglo-Australian Telescope (AAT). Table 2
lists the observing log of the observations. Atmospheric
conditions were clear if not always photometric, and the
seeing ranged from 1.′′0 to 2.′′9 with a mean of 1.′′3. The
IRIS2 detector is a 1024 × 1024 Rockwell HAWAII–1
HgCdTe array with a pixel scale of 0.′′45 pixel−1, result-
ing in an instantaneous field-of-view (FoV) of 7.′7× 7.′7.
Two different observing strategies were employed, de-
pending on the anticipated angular extent of the target
compared to the IRIS2 FoV:
• Jitter Self Flat (JSF) – The majority of our
sample have optical diameters < 2′ and, given the
sky is typically 7 − 8 mag arcsec−2 brighter in the
H-band than the B-band, we anticipate these ob-
jects filling barely 10 − 20% of the array in the
infrared. These targets were observed in a 3 × 3
grid pattern with a spacing of 90′′, resulting in a
4.′7 × 4.′7 overlap region common to all pointings
that encompasses not just the target galaxy but
also a substantial amount of the background sky.
A maximum of ∼30 seconds was spent on any one
pointing, consisting of multiple 5–10 s integrations
(depending on the sky brightness at the time while
aiming to keep the combined object + sky counts
well within the linear regime) which were then av-
eraged before being stored. This 9-point jitter pat-
tern was repeated up to 6 times, leading to a total
on-source exposure time of just under half an hour
per galaxy. This method was also employed on
larger, but well-resolved targets such as the Argo
Dwarf Irregular galaxy.
• Chop Sky Jitter (CSJ) – In accordance with the
recommendations of Vaduvescu & McCall (2004),
objects filling &40% of the array FoV require
matching observations of adjacent blank sky to
track changes in the background level and illumi-
nation pattern. Five jittered observations (10′′ off-
sets) of the target galaxy were bracketed and in-
terleaved with six jittered observations of the (rela-
tively blank) sky 10′ north or south. At each object
or sky jitter position, 3×10 s or 6×5 s integrations
were averaged. This pattern was repeated between
5 and 12 times, for a total on-source exposure time
of up to half an hour per galaxy.
The data reduction was carried out using the ORAC-
DR2 pipeline within the starlink package. Observa-
tions made with the JSF method employed the JIT-
TER SELF FLAT recipe, while those with the CSJ
method used the CHOP SKY JITTER recipe. Pre-
processing of all raw frames included subtraction of
a matching dark frame; linearity and inter-quadrant
crosstalk correction; and bad pixel masking.
Considerable care was taken to ensure accurate flat-
fielding over the entire field of the array. For JSF obser-
vations, an interim flatfield is created by taking the me-
dian at each pixel of the nine normalised object frames,
then each of the nine images is divided by this interim
2 http://www.oracdr.org/
4 Kirby et al.
flatfield. Extended sources within these flatfielded ob-
ject frames are automatically detected and masked, and
an improved flatfield created from masked versions of
the nine normalised object frames. A correction for as-
trometric distortion internal to IRIS2 is applied by re-
sampling the properly flatfielded images, then spatial ad-
ditive offsets between images are computed using point
sources common to all images. The nine images are mo-
saiced together by applying offsets in intensity to the reg-
istered images to produce the most consistent sky value
possible in the overlap regions. A new flatfield and mo-
saic is constructed for each set of nine jittered frames,
then all the mosaics registered and co-added to form a
master mosaic. Occasionally, significant variations in the
level and/or structure of the background sky on a tem-
poral or spatial scale smaller than that sampled by the
array within the ∼5 minute period of the nine jittered
frames resulted in noticeable residual structure in the
ensuing mosaic, forcing us to exclude that mosaic from
the master mosaic. The total on-source exposure time,
after discarding such data, is shown in Table 2.
For CSJ observations, the six sky frames are first off-
set in intensity to a common modal value, then a flat-
field formed from the median value at each pixel. All six
sky frames, and five object frames are flatfielded, then
the modal pixel values of the two sky frames bracket-
ing each object frame are averaged and subtracted from
that object frame. Image registration and mosaicing is
then performed on each set of five sky-subtracted object
frames just as for the JSF observations. These mosaics
are registered and co-added to form a master mosaic,
with the exception of any showing residual sky structure
as described above, yielding the on-source exposure times
shown in Table 2.
Of the 68 galaxies observed, 11 remained undetected
or could not be usefully analysed. This was either be-
cause our H-band surface brightness limit of µlim ≈
25 mag arcsec−2 or 20L arcsec−2 at a distance of 1 Mpc
(adopting MH, = 3.35 mag, Colina et al. 1996) was not
low enough or the galaxy light was heavily contaminated
by Galactic foreground stars (see Table 1). In both situ-
ations the data was not processed further. For instance,
the companion galaxies NGC2784 DW1 and KK98-73
were observed parallel to NGC2784. While NGC2784
and KK98-73 can be seen, NGC2784 DW1, located be-
tween NGC2784 and KK98-73, is barely visible (see Fig-
ure 5, second row, middle panel where KK98-73 is visible
to the bottom left of the image). The images of the other
57 galaxies are shown in Figures 2 to 6.
On each image, instrumental magnitudes for 50–100
field stars were measured employing standard IRAF PSF
fitting routines. Cross-correlating the stellar positions
with the 2MASS Point Source Catalog provided H-band
magnitudes and allowed the photometric calibration of
each field (see Figure 7). The stars which deviate from
the 45 degree line were usually either extremely red
or blue where the transformation between 2MASS and
IRIS2 H-bands (Ryder 2007) breaks down. The 1σ un-
certainty in the zero point was calculated to be between
0.01 and 0.04 mag depending on the number of stars used
for the calibration.
To ensure accurate galaxy surface photometry down to
the faintest possible isophotes, the images were cleaned
of foreground stars using procedures written within the
IRAF package. Thereby, stars in the field around a
galaxy were carefully replaced with nearby patches of
plain sky. If superposed on the galaxy, the galaxy light
under the star was restored by replacing the contam-
inated area with its mirror image with respect to the
galaxy center. The galaxy center was defined as the cen-
ter of the luminosity-weighted light distribution. The
star removal process was monitored visually to identify
small-scale structures and asymmetries, and to ensure ac-
curate removal of foreground stars whilst not removing
sources associated with the galaxy itself. The effective-
ness of the cleaning procedure is illustrated in Figure 8
where pre- and post- cleaning images are shown for the
two galaxies ESO468-G020 and IC1959.
The fields of IC5152 (Figure 4) and UGCA438 (Fig-
ure 6) both have a bright foreground star which obscures
a large portion of the galaxy. To obtain rough photo-
metric parameters for these objects, the contribution of
the bright stars to the total flux needed to be removed.
Because such a large portion of both the galaxies is ob-
scured, it was necessary to remove the affected quarter of
the image and replace it with the opposite quarter, which
was rotated by 180 degrees (i.e., in the case of IC5152, the
top-right quarter was replaced with the rotated bottom-
left quarter of the image). This method failed in the case
of the dIrr galaxy AM0521-343, where an even brighter
star (CD-34 2225, mH = 7.1) near the faint dwarf galaxy
prevented proper cleaning (see Figure 2).
4. SURFACE PHOTOMETRY
Simulated circular aperture photometry of the star-
subtracted H-band images produced a growth curve as a
function of the geometric mean radius
√
ab (where a and
b are the galaxy’s major and minor axes). The asymp-
totic intensity corresponds to the total apparent magni-
tude, mH , that can be recovered down to the background
noise level of the image. The largest source of uncer-
tainty is the sky level. By systematically varying the sky
brightness we determined which growth curve converges
best to a plateau as far as possible from the center of the
galaxy. We measure the half-light geometric mean ra-
dius, reff , at half the asymptotic intensity and calculated
the mean surface brightness within that radius: 〈µH〉eff .
The overall uncertainty for the total magnitude, mH , is
between 0.05 and 0.30 mag; for the mean effective surface
brightness, 〈µH〉eff , less than 0.2 mag arcsec−2, and for
the half-light radius, reff , is of the order of five per-
cent. The image of AM0521-343 (Figure 2), contains a
bright foreground star and thus, the sky brightness plus
the contribution from the stellar halo was estimated at
the galaxy’s position and simulated aperture photometry
performed out to the radius of asymptotic intensity (de-
fined on side of the galaxy opposite to the contaminating
star).
The radial surface brightness profile of a sample galaxy
was determined by differentiating the growth curves with
respect to radius. Depending on the total integration
time of the image, the profiles could be reconstructed
down to a surface brightness limit between 24.5 mag
arcsec−2 < µlim < 26 mag arcsec−2. They are shown,
with a linear radius scale in Figures 9, 10 and 11. The
error bars are calculated as the rms scatter of the inten-
sity along each isophote. The position angle and elliptic-
ity for each isophote, with the galaxy center fixed, were
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Fig. 2.— LSI deep H-band images from the 3.9m Anglo-Australian Telescope. Here the scale represents 1 arcmin. The corresponding
linear scale is also indicated. North is up and East is to the left. The intensity is represented by a greyscale which goes from white (low
intensity) to black (medium intensity) and then back to white (high intensity). Higher resolution version available at http://www.mso.anu.
edu.au/~emma/KirbyHband.pdf
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Fig. 3.— LSI deep H-band images from the 3.9m Anglo-Australian Telescope. Here the scale represents 1 arcmin. The corresponding
linear scale is also indicated. North is up and East is to the left. The intensity is represented by a greyscale which goes from white (low
intensity) to black (medium intensity) and then back to white (high intensity). Higher resolution version available at http://www.mso.anu.
edu.au/~emma/KirbyHband.pdf
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Fig. 4.— LSI deep H-band images from the 3.9m Anglo-Australian Telescope. Here the scale represents 1 arcmin. The corresponding
linear scale is also indicated. North is up and East is to the left. The intensity is represented by a greyscale which goes from white (low
intensity) to black (medium intensity) and then back to white (high intensity). Higher resolution version available at http://www.mso.anu.
edu.au/~emma/KirbyHband.pdf
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Fig. 5.— LSI deep H-band images from the 3.9m Anglo-Australian Telescope. Here the scale represents 1 arcmin. The corresponding
linear scale is also indicated. North is up and East is to the left. The intensity is represented by a greyscale which goes from white (low
intensity) to black (medium intensity) and then back to white (high intensity). Higher resolution version available at http://www.mso.anu.
edu.au/~emma/KirbyHband.pdf
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Fig. 6.— LSI deep H-band images from the 3.9m Anglo-Australian Telescope. Here the scale represents 1 arcmin. The corresponding
linear scale is also indicated. North is up and East is to the left. The intensity is represented by a greyscale which goes from white (low
intensity) to black (medium intensity) and then back to white (high intensity). Higher resolution version available at http://www.mso.anu.
edu.au/~emma/KirbyHband.pdf
Fig. 7.— Instrumental versus 2MASS H-band magnitudes
for foreground stars around the galaxies ESO121-G020 (left)
and UGCA153 (right). Both galaxies were observed for the
same amount of time and the difference of one mag in zero-
point is due to the presence of thin clouds when UGCA153
was observed.
calculated with IRAF’s ELLIPSE package as a function
of radius. The ellipticity and position angle were, in
general, settled in the outer regions of the galaxies, how-
ever, in some cases they varied significantly in the inner
regions.
Table 3 lists the measured properties of the 57 sam-
ple galaxies: column (1) galaxy name, (2) observed inte-
grated apparent magnitude, mH,obs, (3) effective radius,
reff , (4) mean effective surface brightness, 〈µH〉eff , (5)
ellipticity and (6), position angle of the major axis mea-
sured in degrees from North through East (PA= 90◦).
The listed ellipticity and position angle is that of the
outermost isophote fitted.
The surface brightness profile for each galaxy was fit-
ted with the Se´rsic function, µ(r) = µ0 + 1.086(r/α)n
(or I(r) = I0 exp(−(r/α)n)), using IRAF’s NFIT1D pro-
cedure. Extrapolation of the surface brightness profile
to infinity with the help of the Se´rsic function allows us
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Fig. 8.— Two examples of the effectiveness of the fore-
ground cleaning process. Shown are the before and after
cleaning images of ESO468-G020 [upper panel] and IC1959
[lower panel]. Higher resolution version available at http:
//www.mso.anu.edu.au/~emma/KirbyHband.pdf
to make an accurate estimate of the amount of flux that
remained undetected in the sky background noise. Using
the Se´rsic parameter, n, the scale length, α, and the cen-
tral surface brightness, µ0, we calculated the magnitude
of the galaxy between the maximum radius and the limit
r =∞:
∆m=−2.5 log10(Imissing/Itot)
=−2.5 log10(Γ[2/n, (rmax/α)n]/Γ[2/n])
where:
Imissing =
∫ ∞
rmax
2piI0 exp[−(r/α)n]rdr
=
2piI0α2
n
Γ[2/n, (rmax/α)n] (1)
and
Itot =
∫ ∞
0
2piI0 exp[−(r/α)n]rdr
=
2piI0α2
n
Γ[2/n]. (2)
Thereby Γ(a, x) is the upper incomplete gamma function
and rmax was taken to be the radius at which the growth
curve reaches within 5% of the asymptotic intensity. The
missing flux introduces a systematic error to the total
magnitude mH,obs. This correction ∆m was typically
less than 0.2 mag (see Table 4), except in the few cases,
e.g. NGC3115, where the galaxy’s angular size extends
beyond the IRIS2 FoV. We note that those galaxies have
been observed in the CSJ mode to estimate the sky level
from dedicated blank sky observations. AM0521-343 was
not corrected for missing flux as the bright foreground
star prevented the fitting of its surface brightness profile.
The corrected total apparent magnitude, mH =
mH,obs −∆m, was converted into a luminosity using the
standard equations
MH,0 = mH − 5 log10D − 25−AH
and
L = 100.4(MH,−MH,0)
where MH, = 3.35 mag is the H-band luminosity of
the sun (Colina et al. 1996) and AH = 0.576 ·E(B − V )
is the Galactic extinction (Schlegel et al. 1998). The
accuracy of the reddening-corrected absolute magnitude,
MH,0, is dominated by the accuracy of the distance.
The effective radius, reff , is the aperture radius which
encloses half the total light of a galaxy. This quantity
is systematically underestimated unless corrected for the
amount of undetected flux. The corrected effective ra-
dius, Reff is defined implicitly by the equation
Itot
2
=
2piI0α2
n
· Γ
[
2
n
,
(
Reff
α
)n]
(3)
where I0, α, and n are the Se´rsic parameters for a par-
ticular galaxy. The solution for all n ∈ [0.25, 2] can be
approximated by the equation
Reff ≈ α
(
2
n
− 0.33211
)1/n
. (4)
Within the quoted uncertainties, there is no deviation
between the approximate analytic solution (equation 4)
and the numerical solution of equation 3.
The H-band luminosity of each galaxy was converted
into a stellar mass using a mass-to-light ratio of ΥH∗ =
1.0± 0.4. This conversion factor is discussed in detail in
Section 4.2. The derived parameters are listed in Table 4
for the 57 LSI galaxies: column (1) galaxy name, (2)
effective radius, reff , in kpc, (3), (4) and (5) the Se´rsic
parameters µ0, n and α, (6) the missing flux, ∆m, (7)
and (8) the corrected effective radius, Reff , in arcsec and
kpc, (9) absolute H magnitude, MH,0, and (10) the total
stellar mass, log10M∗.
4.1. Galactic extinction correction
The extinction correction used in our study is that of
Schlegel et al. (1998). We prefer these IR emission maps
over the older Burstein & Heiles (1978, 1982, 1984) mod-
els as the reddening is derived directly from dust emission
rather than H i column densities and galaxy counts. The
Schlegel et al. (1998) maps have a typical uncertainty of
16%. However, for low latitudes, |b| < 5◦, most contam-
inating sources were not removed from the maps leading
to larger errors for that part of the sky. This difficulty
can not be circumvented by using the Burstein & Heiles
maps as they do not include latitudes below |b| < 10◦.
Consequently, the reddening corrections applied to the
two sample galaxies KK2000-25 and KKS2000-09 are
less secure. This uncertainty will particularly affect the
quoted B-band magnitudes. The H-band results will be
affected to a lesser extent as the correction is of order
one-tenth of that in the B-band.
Should one choose to use the Burstein & Heiles models
the difference in our results is minimal. There are only
two sample galaxies (KKS2000-09 and ESO461-G036)
which have significantly different absolute B-band mag-
nitudes. In these two cases we apply an average of the
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Fig. 9.— H-band surface brightness profiles for all program galaxies except AM0521-343 (see text). The best fitting Se´rsic profile is
shown as solid line together with the residuals.
Burstein and Heiles and the Schlegel et al. corrections.
The choice of the reddening estimate does not change the
H-band results within the quoted errors.
4.2. The H-band mass-to-light ratio
For our analysis we will adopt a H-band mass-to-
light ratio that is well supported by observations and
theory. Assuming a typical 12 Gyr old, solar metallic-
ity, stellar population with a constant star formation
rate and a Salpeter initial mass function, the de Jong
(1996) model yields a mass-to-light ratio of ΥH∗ = 1.0.
This is consistent with the empirically derived value of
ΥH∗ = 0.9 ± 0.6 obtained for our sample by using each
galaxy’s B − H colour (Tables 2 and 3) and adopting
the colour-dependent stellar mass-to-light ratio relation
from the Bell & de Jong (2001) galaxy evolution mod-
els. Finally, these two mass-to-light ratios are well in the
range of 0.7 < ΥH∗ < 1.3 which is based on observed
SDSS colours 0.1 < (g− r) < 1.1 for 22,679 galaxies and
2MASS photometry (Bell et al. 2003). From these three
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Fig. 10.— H-band surface brightness profiles for all program galaxies except AM0521-343 (see text). The best fitting Se´rsic profile is
shown as solid line together with the residuals.
independent values we derive the error weighted mean of
ΥH∗ = 1.0± 0.4.
5. ARE THERE ANY GENUINE YOUNG GALAXIES?
Observations for 11 galaxies were not included in our
photometric study either because the galaxy remained
invisible in the final mosaics despite our faint H-band
surface brightness limit of 24 − 26 mag arcsec−2, or the
galaxy was detected but foreground stars interfered with
the analysis. In this section, we discuss the four galaxies
labelled as “no galaxy detected” in Table 1: AM0717-
571, KK2000-04, KK2000-06 and NGC2784 DW1. While
they remain as candidates for galaxies with a pure young
stellar component, we show it is unlikely that this is
the case. We also include KK2000-03 which had a
marginal detection, and the galaxy pair HIZOAJ1616-
55 and SJK98 J1616-55 which were not detected but we
note that the images had serious foreground contamina-
tion.
A lower bound of the total apparent magnitude for
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Fig. 11.— H-band surface brightness profiles for all program galaxies except AM0521-343 (see text). The best fitting Se´rsic profile is
shown as solid line together with the residuals.
these galaxies can be calculated. For that purpose, we
consider a hypothetical galaxy with a constant star den-
sity equivalent to the survey’s mean surface brightness
limit of 〈µ0,lim〉 = 25 mag arcsec−2 out to a cutoff ra-
dius, rcut, at which point the stellar density drops to
zero. We set the cutoff radius, rcut, to be 250 arcsec
which is equivalent to the size of the largest galaxies in
our sample. This yields the brightest apparent magni-
tude an undetected galaxy could possibly have:
mtot > µ0,lim − 2.5 log10(pir2cut) = 11.8 mag. (5)
This lower bound is applicable to AM0717-571, KK2000-
04, KK2000-06 and NGC2784 DW1 but not KK2000-03
which has a foreground star located directly in front of
the galaxy (see discussion below), nor HIZOAJ1616-55
and SJK98 J1616-55 which have serious foreground con-
tamination. A lower bound on the absolute magnitude
and an upper bound on the stellar mass is calculated
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TABLE 1
Galaxies not analysed further.
R.A. Decl. mH MH,0 log10(M∗)
Name (J2000.0) (J2000.0) Reason (mag) (mag) log10(M∗)
(1) (2) (3) (4) (5) (6) (7)
KK2000-03 02:24:44.58 -73:30:49.2 marginal detection − − −
KK2000-04 03:12:46.14 -66:16:12.5 no galaxy detected > 11.8 > −16.5 < 7.0
KK2000-06 03:14:26.14 -66:23:27.9 no galaxy detected > 11.8 > −16.5 < 7.9
ESO490-G017 06:37:57.09 -26:00:03.1 foreground stars − − −
HIZSS003 07:00:29.3 -04:12:30 foreground stars − − −
ESO558-PN011 07:06:56.80 -22:02:26.0 foreground stars − − −
AM0717-571 07:18:37.90 -57:24:46.5 no galaxy detected > 11.8 > −18.7 < 8.8
NGC2784 DW1 09:12:18.5 -24:12:41 no galaxy detected > 11.8 > −18.3 < 8.7
SJK98 J1616-55 16:16:49.0 -55:44:57 Galactic plane − − −
HIZOAJ1616-55 16:18:46 -55:37:30 Galactic plane − − −
ESO594-G004 19:29:58.97 -17:40:41.3 foreground stars − − −
using distances from the literature (see Table 1 ).
AM0717-571
Although AM0717-571 has appeared in several lists
of nearby galaxies (eg. Karachentseva & Karachentsev
1998; Whiting et al. 2002, 2007), this object was ac-
tually never followed-up in the optical or near-IR and
consequently was never confirmed to be a galaxy. The
only optical (B-band) image available comes from the
Digital Sky Survey (DSS) and shows an object with a
morphology resembling closely that of a Galactic neb-
ula. An H i signal at the position of AM0717-571
was reported by HIPASS and included in the HIPASS
Bright Galaxy Catalog (Koribalski et al. 2004). How-
ever, to understand this apparent detection one has
to know that AM0717-571 has two neighboring galax-
ies, ESO123-G001 and ESO162-G017, located at an an-
gular distance of only 20.7 and 22.4 arcmin respec-
tively. These two galaxies have heliocentric velocities
of 1160 km s−1and 1098 km s−1similar to and bracket-
ing AM0717-571’s listed velocity of 1148 km s−1. The
HIPASS spectra at the RA,DEC positions of ESO162-
G017 and AM0717-571 are almost identical in velocity
width and peak flux. The fact that our deep H-band
image did not reveal any galaxy and considering the rel-
atively large uncertainty of HIPASS coordinates due to
the 15 armin beam size of the Parkes Radio Telescope,
it is conceivable that the 21cm emission at 1148 km s−1
detected by HIPASS is coming from the extended H i ha-
los of ESO162-G017 and/or ESO123-G001. It has been
pointed out by Koribalski et al. (2004) that larger offsets
between the H i and the optical positions usually occur
when multiple galaxies contribute to the signal or when
the H i distribution is asymmetric or peculiar. A clar-
ification of the true nature of AM0717-571 will require
further investigations.
HIZOAJ1616-55 AND SJK98 J1616-55
HIZOAJ1616-55 (Juraszek et al. 2000; listed as
HIZOAJ1618-55 in NED) and SJK98 J1616-55 have al-
most identical catalog positions and are close to the
Galactic plane (b = −3.8◦). Staveley-Smith et al. (1998)
concluded from deep ATCA 21 cm mapping that these
objects are likely part of a single or interacting pair
of low-mass H i galaxies with a total H i mass of 8 ×
107M. Their heliocentric velocities (402 km s−1 and
430 km s−1) are very similar to that of the Circinus
galaxy (439 km s−1; Jones et al. 1998) suggesting a possi-
ble physical connection to Circinus and the nearby Cen A
group. However, no optical counterparts have been found
to date and hence it is plausible that the H i detection
originates from a compact high velocity cloud (Putman
et al. 2002). To search for more evidence for either sce-
nario we included HIZOAJ1616-55 and SJK98 J1616-55
in our imaging survey. The Galactic extinction in the
H-band (AH = 0.4 mag) is much lower than in the opti-
cal (eg. AB = 2.7 mag) and hence increases the chances
to detect the stellar components of these objects at low
Galactic latitude. However, despite our deep imaging,
no stellar counterpart to the H i was found and conse-
quently the picture of high velocity cloud(s) seems more
plausible.
KK2000-03
KK2000-03, also known as PGC 9140, is well away
from the Galactic plane at l = 294.2, b = −42.0 but re-
mained almost invisible on our 1800 sec H-band image.
Whiting et al. (2007) list the galaxy and report an R-
band surface brightness of 23.7±0.2 mag arcsec−2. They
calculate this as the average surface brightness for an
area of roughly 1 arcmin in diameter, located such that
it contains the brightest parts of the galaxy, and excludes
stars (where possible). Assuming an R−H color of 1.10
for the sun (calculated using results from Colina et al.
1996) implies KK2000-03 should have an H-band surface
brightness of 22.6 mag arcsec−2, well above our detection
limit. The DSS image shows that KK2000-03 is located
directly behind a foreground star. Despite this contam-
ination, KK2000-03 must have an unusual blue stellar
population for it not to be detected more prominently in
our survey.
KK2000-04 AND KK2000-06
Little is known about these two extremely low surface
brightness irregular galaxies which were first mentioned
in a catalogue of dwarf galaxy candiates by Karachent-
seva & Karachentsev (2000). The authors estimated
their total B-band magnitudes from photographic plates
as 17.8 and 17.0, respectively, and speculated that they
may be companions of the barred spiral NGC 1313 (v =
475 km s−1), another of our sample galaxies. We did not
detect either KK2000-04 or KK2000-06 despite obtain-
ing deep imaging data of fields with only low levels of
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foreground contamination. While KK2000-04 also re-
mains undetected at 21 cm, the H i spectrum for KK2000-
06 measured with the Effelsberg 100-m radio telescope
(Huchtmeier et al. 2001) suggests a heliocentric velocity
of ∼2250 km s−1. Therefore it is possible that KK2000-
04 is a plate flaw and KK2000-06 is a distant galaxy
unrelated to NGC1313.
NGC2784 DW1
The extremely low surface brightness dwarf galaxy
NGC2784 DW1 was first detected by Parodi et al. (2002).
It is located between the S0 galaxy NGC2784 and the nu-
cleated early-type dwarf KK98-73 on the sky and due
to its morphology (dE), its size and location, Parodi
et al. (2002) suggest it is likely to be a satellite of
NGC2784. Karachentsev et al. (2004) give NGC2784
DW1 a membership distance and include it in the cen-
sus of galaxies within 10 Mpc. However, it is important
to note that no independent distance measurement has
been obtained to date. Our deep near-IR observation de-
tected the faint galaxy KK98-73, while NGC2784 DW1 is
barely visible as expected from the recorded mean effec-
tive surface brightness of 〈µ〉eff ≈ 25 mag arcsec−2 and
reff ≈ 20 arcsec in the B-band.
6. RESULTS
6.1. LSI survey versus 2MASS photometry
It is instructive to see how galaxies can change their
appearance when going from 2MASS to the deeper LSI
observations. For example, our image of the barred Sc
galaxy NGC2835 (Fig. 12) reveals the rich near-IR mor-
phology and extent of this spiral galaxy for the first time.
The almost face-on view presents a well-ordered 4 or 5-
arm spiral pattern outlined by the star-dominated Pop-
ulation II disk, which closely traces the gas-dominated
Population I disk morphology observed in the B-band
(Sandage & Bedke 1994). The 2MASS image for the ir-
regular Sculptor group galaxy ESO473-G024 shows qual-
itatively the limitation of that survey to study dwarf
galaxies. With a central H-band surface brightness of
≈ 20.5 mag arcsec−2, ESO473-G024 remains effectively
undetected in 2MASS (Fig. 12). Our image uncovers a
smooth, dE-like morphology with little evidence of ir-
regularity. This stands in stark contrast to the B-band
image that is dominated by a number of prominent H ii
regions and dust features.
It has been previously pointed out by Andreon (2002)
that the short integration time of 2MASS failed to detect
most of the lower surface brightness (dwarf) galaxies and
that, if they were detected, fluxes were underestimated
by as much as 70 percent. To investigate this issue fur-
ther, we plot in Figure 13 the difference between our
total extrapolated apparent magnitudes (mH,obs −∆m;
Table 3, col. 2 and Table 4, col 6) and the total mag-
nitudes from the 2MASS All-Sky Extended Source Cat-
alog for 21 galaxies we have in common, as a function
of mean effective surface brightness (〈µH〉eff ; Table 3,
col. 4). LSI galaxies with a surface brightness fainter
than µH = 18 mag arcsec−2 are affected at different lev-
els with the missing flux in the range between 0.2 and
2.5 mag. Even in the cases of the luminous galaxies
NGC2784 and NGC3115 our analysis finds that their
2MASS H-band magnitudes are 0.5 mag too faint.
Fig. 12.— The 2MASS (left panel) and the LSI (right
panel) H-band images of the spiral galaxy NGC2835 (Vhelio =
886 km s−1) and the dwarf irregular galaxy ESO473-G024
(Vhelio = 541 km s
−1) are shown in the upper and lower panels,
respectively. The new LSI images probe to surface brightness lev-
els ≈4 mag arcsec−2 fainter than 2MASS. A complex morphology
and additional spiral arms are detected in the case of NGC2835
whereas only the deeper LSI image detects a stellar component in
the case of ESO473-G024. Higher resolution version available at
http://www.mso.anu.edu.au/~emma/KirbyHband.pdf
Fig. 13.— 2MASS versus LSI magnitudes showing the systematic
underestimation of galaxy fluxes by 2MASS for the galaxies that
it did detect.
To demonstrate that the disparity between the 2MASS
and our H-band magnitudes is not caused by differences
in the measuring procedure we analysed 2MASS images
using our method. The photometric parameters listed
in the 2MASS Extended Source Catalog, as well as the
surface brightness profiles, were reproduced within the
quoted uncertainties. It should be noted that the 2MASS
Large Galaxy Atlas (Jarrett et al. 2003) has employed
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two different methods for recovering the flux below the
sky background noise and that we have made the compar-
ison to the magnitudes which were obtained by extrapo-
lating the surface brightness profile. The 2MASS magni-
tudes which were obtained using Kron (1980) apertures
are systematically fainter (see Figure 9 of Jarrett et al.
2003) and therefore the difference between our total ap-
parent magnitudes and the 2MASS magnitudes obtained
using Kron apertures is also larger.
The Extended Source Catalog is contaminated by a
small (1% to 5%) number of artefacts which can signifi-
cantly affect the photometry of real sources (Jarrett et al.
2000). Each of our galaxy images were visually inspected
for artefacts which were effectively removed (unless doc-
umented otherwise). This is obviously an impractical ap-
proach for the much larger 2MASS dataset and Jarrett
et al. (2000) notes that the pipeline is not 100% effective.
It is conceivable that this accounts for a fraction of the
discrepancy.
In summary, our finding is in good agreement with
that of Andreon (2002) and emphasizes again that the
2MASS magnitudes are significantly fainter than those
obtained from deeper near-IR imaging. As the mean
effective surface brightness correlates with the luminosity
of a galaxy (see §6.3, Figure 17), serious selection biases
must be expected, for instance, for the 2MASS-based H-
band galaxy luminosity function at magnitudes fainter
than MH = −20 mag.
6.2. Optical - Near Infrared magnitude transformation
The B−H colour of each galaxy is an indicator of the
ratio of the population II to population I stars, as mod-
ulated by the effects of dust. A comparison of the ab-
solute B- and H-band magnitude, corrected for Galactic
extinction, is shown in Figure 14 for our sample galaxies.
We also plot the Virgo cluster data from the Goldmine
database (Gavazzi et al. 2003). The data of the Virgo
galaxies were extinction-corrected using AB = 0.13 mag
and AH = 0.01 mag. We have adopted the mean cluster
distance of 15.8 Mpc (Jerjen et al. 2004) based on sur-
face brightness fluctuation measurements of early-type
galaxies. In addition to the Virgo cluster data, we have
also included the data for 30 bright spiral galaxies from
Kassin et al. (2006) which were corrected for extinction
(using Schlegel et al. 1998). By including the two ad-
ditional data sets we are able to investigate the B − H
colour for late-type galaxies over a range of 15 magni-
tudes. Figure 14 shows that there is a tight correlation
between the B- and H-band luminosity of a galaxy. This
linear relation is
MH,0 = (1.14± 0.02)MB,0 − (0.74± 0.32) (6)
which is a least squares fit to the Virgo cluster data.
While the more luminous galaxies in our sample obey the
relation closely, the residual plot suggests that the scatter
marginally increases in the dwarf regime and possibly has
a slight upwards trend to redder colours (average resid-
ual ≈ 1 mag). The most deviant galaxy in our sample,
KK2000-25, appears under-luminous in the B-band by
3 magnitudes. While we cannot exclude the possibility
that this galaxy has had an unusual star formation his-
tory, we need to point out two things. Firstly, KK2000-25
is located almost in the Galactic plane (b = 1.28◦) and
Fig. 14.— Comparison of the integrated absolute B- and H-band
magnitude. Plotted here is our new data with an indicator of the
distance estimate method. Also plotted is the data of Kassin et al.
(2006) and the Virgo cluster data from the Goldmine database
(Gavazzi et al. 2003). Marked is the galaxy KK2000-25 which
appears to be significantly under-luminous in the B-band. The
dashed line is the B −H mean colour for all galaxies in the Virgo
Cluster sample and the dotted lines indicates data within 1 σ. The
galaxies which were not detected have been given a lower bound
magnitude estimate.
thus has a large B-band extinction uncertainty. Sec-
ondly, the B-band magnitude for KK2000-25 was esti-
mated visually from a photographic film (Huchtmeier
et al. 2001). Consequently, the deviation from the line
of best fit could be entirely due to a large uncertainty in
the B-band magnitude. By excluding KK2000-25, there
is no correlation between the residual in the B −H plot
and the galaxy distance, Galactic latitude or mean effec-
tive surface brightness (see Figure 15).
It is worth noticing that the least squares fit deviates
from a line of unity slope. The gradient of 1.14 ± 0.02
implies that dwarf galaxies are in general bluer than the
more luminous galaxies. It is well known that galaxy
colour correlates with luminosity (eg, Tully et al. 1998;
Hogg et al. 2002; Blanton et al. 2001, 2003).
Figure 14 gives a useful indication of the stellar pop-
ulation of galaxies. Galaxies which lie well below the
line are bluer than most galaxies which suggests that
they have a relatively young stellar population. Con-
versely, galaxies which lie well above the line are redder
than expected indicating a larger old stellar population.
The tight correlation (correlation coefficient = 0.97) be-
tween the B- and H-band luminosities comes somewhat
as a surprise. A B-band light profile of a galaxy can
be significantly attenuated and distorted by dust. More-
over, short-lived giant O and B stars contribute to the
B-band emission and hence the profile can be distorted
by transient star-formation events. The stellar mass of
most galaxies is dominated by the older, low luminosity
stellar population whose energy output peaks at near-IR
wavelengths (Gavazzi et al. 1996b). Hence it has been ar-
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Fig. 15.— The deviation of individual LSI galaxies from equa-
tion 6 as a function of distance [upper panel], Galactic latitude
[middle panel] and mean effective surface brightness [lower panel].
The error in the distance is taken to be 10%. KK2000-25 is lo-
cated at low Galactic latitude and significantly deviates from the
relationship.
gued that the near-IR is the optimal wavelength regime
for investigations of structural properties (Driver 2004).
The tight correlation between the B- and H-bands, how-
ever, suggests that the advantages of the H-band may
not be as significant as previously thought, at least for
late-type giant galaxies. A detailed comparison of the ob-
served scatter with the predictions from population syn-
thesis models (eg, Bruzual & Charlot 1993, 2003; Maras-
ton 1998; Li & Han 2008) is beyond the scope of this
paper because of the wide range of stellar compositions
and star formation histories represented by our galaxy
sample.
The B − H colour for each galaxy can be compared
with the morphological type (Figure 16). There we in-
clude the combined samples of Kassin et al. (2006) and
the Virgo cluster data in the white boxes and the new LSI
data is shown by the black boxes. The combined Virgo
cluster and Kassin et al. (2006) sample is ten times the
size of our sample but is dominated by giant, luminous
galaxies. Our sample, in contrast, contains four times
as many irregular dwarf galaxies. Therefore, when inter-
preting the color vs morphology plot, it must be noted
that our sample dominates the morphological bin of ir-
regular galaxies and the literature data dominates the
larger galaxies.
The comparison of morphology to the B − H colour
shows that the early-type galaxies are redder than the
late-type, irregular and dwarf galaxies. A similiar study
by Jarrett et al. (2003) for galaxies in the 2MASS Large
Galaxy Atlas also showed this trend.
6.3. Luminosity - Surface Brightness Relation
In Figure 17 we plot the mean effective surface bright-
ness of our sample galaxies as a function of absolute mag-
nitude. In addition to our H-band data, we include 560
Fig. 16.— Comparison of the integrated apparent B −H colour
and the morphological type. The black boxes show our data
and the white boxes show the combined samples of Kassin et al.
(2006) and the Virgo cluster data listed in the Goldmine database
(Gavazzi et al. 2003). The boxes show the median values as well
as the quartile range. The errorbars on the boxes show the maxi-
mum and minimum B−H colour for each morphological type. For
morphologies with insufficient data, the individual data points are
displayed with their associated uncertainty.
late-type Virgo cluster galaxies (obtained from the Gold-
mine database; Gavazzi et al. 2003). The mean effective
surface brightness for Virgo cluster galaxies was calcu-
lated as
〈µH〉eff = MH + 2.5 log10(pir2eff )
and the data was corrected for extinction using AH =
0.01 mag. The morphologies of Virgo cluster galaxies in-
cluded in the sample range from S0 to Sd, Irr and BCD
(listed as types 1 to 18 in the Goldmine database).
As previously discussed in de Jong & Lacey (2000),
the relationship between the two photometric parame-
ters provides an important link to the underlying phys-
ical parameters of a galaxy, namely its total mass Mtot
and total angular momentum. The total angular mo-
mentum of a galaxy, expressed as the dimensionless spin
parameter λ = J |E|1/2M−5/2tot G−1 (Peebles 1969), is re-
lated to the scale length of its disk (Fall & Efstathiou
1980; Dalcanton et al. 1997; Mao et al. 1998). de Jong
& Lacey (2000) showed that λ can be transformed into
observable quantities. The authors presented a model of
a singular isothermal sphere with E ∝MtotV 2c from the
virial theorem and a perfect exponential disk with angu-
lar momentum Jdisk ∝ MdiskreffVc (assuming Vdisk =
Vc). They showed that if Jdisk/Mdisk ∝ J/Mtot and
Mdisk ∝ Mtot then λ ∝ reffV 2c /Mdisk. Furthermore,
using the relation Mtot ∝ V 3c predicted for dark matter
halos, de Jong and Lacey showed that λ ∝ reffLΥ/3,
where Υ is the mass-to-light ratio for the disk. This
can be transformed into an expression between surface
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Fig. 17.— Comparison of the mean effective surface bright-
ness and the absolute magnitude for our sample galaxies. Symbol
shapes indicate the distance estimation method used. Also plot-
ted are 560 late-type galaxies in the Virgo cluster (Gavazzi et al.
2003). Marked is the galaxy KK2000-25 which deviates from the
general trend probably caused by an incorrect distance estimate.
The dashed line is the line of best fit for all galaxies and the dotted
lines indicates data within 1σ.
brightness and total magnitude by invoking
Σeff = L(2pir2eff )
−1
which results in:
λ ∝ Σ−1/2eff L−Υ/3+1/2
Using the two identities −2.5 log10 Σeff = 〈µH〉eff + c
and −2.5 log10 L = M + c′ (c and c′ being constants)
we finally arrive at the theoretical luminosity –surface
brightness relation:
〈µ〉eff = (1− 2Υ/3)M + 5 log10 λ+ C (7)
Here, we can see that the gradient of the luminosity – sur-
face brightness relation is a function of the galaxy mass-
to-light ratio and that the dispersion in the empirical
relation reflects the distribution of the spin parameter.
The empirical relation between the two observational
quantities in Figure 17 for the late-type galaxies of the
Virgo cluster sample is analytically best described by the
linear equation:
〈µH〉eff = a ·MH,0 + b (8)
where a is 0.47±0.08, 0.44±0.06 and 0.48±0.05 for our
LSI sample, the Virgo cluster sample and the combined
LSI + Virgo samples respectively, and b is 29.0 ± 1.4,
28.0 ± 1.3 and 28.8 ± 1.1. The uncertainty in a and b
is the formal uncertainty in the linear fit plus the uncer-
tainty due to the robustness of the sample obtained using
bootstrap resampling. In Figure 17, the empirical rela-
tion between the mean effective surface brightness and
the absolute magnitude is plotted for the combined LSI
+ Virgo cluster samples.
A comparison of the empirical result (see equation 8)
with the theoretical prediction (equation 7) allows to
estimate ΥH∗ : a = (1 − 2Υ/3) ⇒ ΥH∗ = 0.80 ± 0.12,
0.84±0.09 and 0.78±0.08 for our LSI sample, the Virgo
cluster sample and the combined data sets respectively.
These results are in excellent agreement with the value
of 1.0± 0.4 adopted in section 4.2.
7. INTERESTING GALAXIES
KKS2000-09
KKS2000-09 has a morphological classification of a spi-
ral “S”. However, close inspection of our H-band image
reveals that KKS2000-09 has a double nucleus and thus
should be classified as a peculiar galaxy.
HIZSS003
HIZSS003 is a H i source originally detected at 21 cm
by the Dwingeloo obscured galaxies survey (Henning
et al. 1998). It is located behind the zone of avoid-
ance (b = 0.09◦) in the outskirts of the LG at 1.7 Mpc
(Silva et al. 2005). Our image is highly contaminated
with foreground stars preventing further analysis. Be-
gum et al. (2005) show that HIZSS003 is actually a
galaxy pair (HIZSS003A and HIZSS003B). Our imag-
ing shows that there is a resolved stellar overdensity as-
sociated with the H i peak (labelled HIZSS003A using
the Begum et al. 2005 convention) as well as a stellar
component associated with the peak of the narrowband
Hα emission first detected by Massey et al. (2003) (la-
belled HIZSS003B by Begum et al. 2005).
KK2000-25
The morphology of KK2000-25 is listed in NED as Irr.
Our deep imaging (see Figure 4, third row, right panel)
shows distinct spiral arms and that KK2000-25 should
have a morphological classification of “Sb”. This mor-
phology is not consistent with its angular size given the
listed distance of 0.5 Mpc. This distance estimate was ob-
tained using a H i profile observed by Huchtmeier et al.
(2001) and the spectrum given does not show a clear
galaxy detection. Based on the updated morphological
classification, KK2000-25 must be more distant than the
estimate given.
The galaxy KK2000-25, although prominent when ob-
served in the H-band, appears to be under-luminous in
the B-band (see Figure 14). This galaxy, however, is
located at a low Galactic latitude and hence the extinc-
tion correction will not be very reliable. An inaccurate
extinction correction will affect the B-band magnitude
significantly but will have minimal affect on the H-band
magnitude. Hence it is possible that this galaxy does
not obey the H-band to B-band transformation (equa-
tion 6) simply because the absolute B-band magnitude
is incorrect. The discrepancy between the absolute B-
and H-band for KK2000-25 is not due to the incorrect
distance estimate.
8. SUMMARY
We have presented the deepest H-band images avail-
able to date for 57 galaxies in the Local Sphere of In-
fluence (D < 10 Mpc), obtained using the near-IR cam-
era IRIS2 at the 3.9m Anglo-Australian Telescope. Of
the 68 targets, 11 remained undetected or could not be
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usefully analysed due to contamination by foreground
stars. The surface brightness limit reaches down to
µlim < 26 mag arcsec, 4 magnitudes fainter than 2MASS.
The images, cleaned from Galactic foreground contam-
ination, reveal the morphology and extent of many of the
galaxies for the first time. For 56 galaxies, we derive ra-
dial luminosity profiles, ellipticities, and position angles,
together with global parameters such as total magnitude,
mean effective surface brightness, half-light radius, Se´rsic
parameters, and stellar mass.
No genuine young galaxies have been found in this sur-
vey. Some sample galaxies were previously identified on
B-band photographic plates but remain undetected in
the near-IR. In each case there is a plausible alternative
explanation for the non-detection:
• AM0717-571: DSS BJ -band morphology resembles
that of a Galactic nebula, but true nature still re-
mains unclear.
• HIZOAJ1616-55 and SJK98 J1616-55: possibly one
or two high velocity clouds.
• KK2000-03: Superimposed star hampers analysis
however the marginal detection in the H-band sug-
gests an unusual blue galaxy.
• KK2000-04: Originally assumed to be a companion
of NGC1313 however possibly a photographic plate
flaw.
• KK2000-06: Originally assumed to be a companion
of NGC1313. More likely a background galaxy at
≈2250 km s−1.
• NGC2784 DW1: intrinsic extreme low surface
brightness dwarf satellite of NGC2784.
We also detected a double nucleus in KKS2000-09 and
propose to reclassify this system as a peculiar galaxy.
KKS2000-25 was shown to have distinct spiral arms in
the H-band and thus should be classified as “Sb”. Mor-
phology and angular size strongly suggest that this is a
background galaxy beyond 10 Mpc.
We found compelling evidence that the short inte-
gration time of 2MASS resulted in serious underesti-
mation of a galaxy’s luminosity. The magnitudes of
galaxies, with H-band surface brightnesses fainter than
18 mag arcsec−2, obtained in our study are up to 2.5 mag
brighter than those obtained by 2MASS. As the mean
effective surface brightness correlates with the luminos-
ity of a galaxy, we expect serious selection biases for a
2MASS-based H-band galaxy luminosity function fainter
than MH = −20 mag.
There is a tight correlation (correlation coefficient =
0.97) between the B- and H-band magnitudes of a galaxy
and this correlation has been demonstrated over a range
of 15 magnitudes. The linear transformation between the
B- and H-bands has a small scatter (0.3 mag) for bright
galaxies. In the dwarf regime, there is a marginal increase
in scatter and possibly a slight trend for galaxies to be
redder (by approximately 1 magnitude) than indicated
by the transformation found for bright galaxies.
The galaxy luminosity – mean effective surface bright-
ness relation has been analysed to derive a semi-empirical
stellar mass-to-light ratio of ΥH∗ = 0.78± 0.08 in the H-
band.
All raw and reduced H-band images of the 57 pro-
gram galaxies in this near-IR survey will be made pub-
licly available and can be obtained via email request.
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TABLE 3
Galaxy Parameters: Measured
mH,obs reff 〈µH〉eff
Name (mag) (arcsec) (mag arcsec−2) e PA
(1) (2) (3) (4) (5) (6)
SC18 14.94 ± 0.05 12.9 ± 0.5 22.50 ± 0.02 0.5 50
ESO349-G031 12.96 ± 0.06 29.4 ± 1.6 22.29 ± 0.04 0.05 0
ESO294-G010 12.4 ± 0.1 19.7 ± 1.4 20.84 ± 0.06 0.3 5
ESO473-G024 13.7 ± 0.1 24.0 ± 2.7 22.6 ± 0.1 0.5 30
SC24 14.8 ± 0.2 16.8 ± 2.6 22.88 ± 0.08 0.5 -5
IC1574 11.89 ± 0.08 30.1 ± 1.7 21.28 ± 0.04 0.6 -10
ESO540-G030 13.0 ± 0.1 30.5 ± 1.7 22.40 ± 0.02 0.05 0
UGCA15 12.73 ± 0.09 32.2 ± 1.6 22.26 ± 0.02 0.7 30
ESO540-G032 13.10 ± 0.08 28.8 ± 1.4 22.39 ± 0.03 0.4 -45
AM0106-382 13.4 ± 0.1 25.0 ± 3.5 22.4 ± 0.2 0.2 45
NGC0625 8.94 ± 0.04 36.3 ± 1.1 18.74 ± 0.03 0.58 -89
SC42 14.13 ± 0.08 10.4 ± 0.9 21.2 ± 0.1 0.5 -5
ESO245-G005 11.1 ± 0.1 49.7 ± 3.4 21.55 ± 0.03 0.38 -53
ESO115-G021 10.71 ± 0.06 33.6 ± 2.0 20.34 ± 0.07 0.7 42
ESO154-G023 10.37 ± 0.07 50.9 ± 2.7 20.90 ± 0.05 0.77 39
NGC1313 6.7 ± 0.3 101.6 ± 15.5 18.74 ± 0.09 0.3 15
NGC1311 10.28 ± 0.08 23.0 ± 1.6 19.09 ± 0.08 0.62 39
AM0319-662 14.00 ± 0.05 21.8 ± 0.7 22.70 ± 0.02 0.1 -50
IC1959 10.84 ± 0.05 20.5 ± 0.7 19.39 ± 0.03 0.7 -30
AM0333-611 13.65 ± 0.08 20.9 ± 1.3 22.26 ± 0.05 0.25 5
IC2038 11.8 ± 0.09 15.8 ± 1.3 19.8 ± 0.1 0.65 -28
IC2039 11.43 ± 0.04 14.1 ± 0.6 19.17 ± 0.06 0.2 -57
NGC1705 10.16 ± 0.07 15.1 ± 1.5 18.1 ± 0.1 0.2 60
NGC1744 9.31 ± 0.09 47.9 ± 3.0 19.70 ± 0.06 0.6 -10
AM0521-343 14.2 ± 0.4 7.1 ± 0.2 20.5 ± 0.4 0.3 -45
KKS2000-55 10.44 ± 0.05 32.5 ± 0.7 20 ± 0 0.55 -60
ESO364-G029 11.92 ± 0.08 35.1 ± 1.8 21.64 ± 0.02 0.6 57
ESO121-G020 13.87 ± 0.09 17.6 ± 1.2 22.10 ± 0.05 0.25 45
ESO308-G022 13.4 ± 0.1 25.0 ± 1.9 22.32 ± 0.07 0.2 -50
KKS2000-09 11.48 ± 0.07 8.4 ± 0.9 18.3 ± 0.1 0.35 25
Argo 12.72 ± 0.08 37.3 ± 1.7 22.57 ± 0.02 0.5 45
ESO059-G001 11.28 ± 0.06 34.4 ± 1.4 20.96 ± 0.03 0.3 -20
AM0737-691 12.2 ± 0.1 32.1 ± 3.3 21.94 ± 0.08 0.2 -30
KK2000-25 11.66 ± 0.05 11.9 ± 0.5 19.03 ± 0.03 0.15 60
ESO006-G001 11.37 ± 0.06 20.0 ± 1.1 19.87 ± 0.06 0.12 -13
UGCA148 12.14 ± 0.05 19.0 ± 0.6 20.53 ± 0.02 0.35 60
NGC2784 6.16 ± 0.07 27.2 ± 2.9 15.3 ± 0.2 0.56 73
KK98-73 13.0 ± 0.1 13.0 ± 0.8 20.57 ± 0.01 0.4 45
UGCA153 12.6 ± 0.2 30.9 ± 3.8 22.0 ± 0.1 0.6 -48
NGC2835 7.1 ± 0.2 88.0 ± 10.2 18.8 ± 0.1 0.3 -20
UGCA162 12.49 ± 0.09 20.8 ± 1.4 21.08 ± 0.06 0.8 30
ESO565-G003 12.79 ± 0.07 16.4 ± 0.8 20.85 ± 0.05 0.25 30
NGC2915 9.53 ± 0.05 21.3 ± 1.1 18.17 ± 0.06 0.4 -53
NGC3115 5.70 ± 0.07 27.3 ± 2.8 14.9 ± 0.2 0.6 44
IC4662 8.71 ± 0.03 33.1 ± 0.7 18.31 ± 0.03 0.34 -80
ESO461-G036 13.9 ± 0.2 14.7 ± 2.2 21.7 ± 0.1 0.4 25
DDO210 12.30 ± 0.09 47.0 ± 1.7 22.65 ± 0.01 0.4 -80
IC5052 8.89 ± 0.05 54.9 ± 1.8 19.6 ± 0.03 0.85 -40
IC5152 8.26 ± 0.03 53.5 ± 1.5 18.90 ± 0.03 0.35 -85
ESO468-G020 13.2 ± 0.1 21.4 ± 1.0 21.85 ± 0.04 0.4 25
UGCA438 11.2 ± 0.1 36.1 ± 2.5 20.96 ± 0.05 0.2 -40
IC5332 8.14 ± 0.03 68.62 ± 1.5 19.32 ± 0.02 0.05 0
ESO347-G017 11.78 ± 0.08 21.8 ± 1.6 20.47 ± 0.09 0.65 -85
NGC7713 8.45 ± 0.06 44.0 ± 2.3 18.66 ± 0.06 0.55 -10
UGCA442 11.27 ± 0.07 32.5 ± 1.8 20.82 ± 0.05 0.75 53
ESO348-G009 12.66 ± 0.09 30.5 ± 1.7 22.08 ± 0.03 0.6 75
NGC7793 6.5 ± 0.1 88.9 ± 5.5 18.27 ± 0.04 0.4 -80
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